


















John	  Anderson	  –	  thought	  #	  1	  

•  Ac2ve	  fault	  structure	  is	  not	  in	  the	  USGS	  
Quaternary	  fault	  and	  fold	  database.	  	  
– Reinforces	  the	  point	  that	  a	  background	  seismicity	  
zone	  is	  essen2al	  for	  USGS	  hazard	  maps.	  



John	  Anderson	  –	  thought	  #	  2	  

•  Declustering:	  	  
– Chuck	  Mueller	  wrote	  that	  only	  one	  M=4.6	  
earthquake	  survives	  the	  declustering	  process.	  

This	  sequence	  has	  several	  events	  with	  M	  
close	  to	  4.6,	  and	  a	  high	  b-‐value	  above	  
M~4.25.	  
	  



John	  Anderson	  –	  thought	  #	  2	  

•  Cumula2ve	  Moment:	  	  
– Only	  20%	  of	  the	  total	  moment	  is	  released	  in	  the	  
main	  shock.	  	  Usually	  it	  is	  much	  higher.	  

Does	  this	  violate	  any	  
declustering	  assump2ons?	  	  
	  
	  
	  
Moment	  of	  the	  en2re	  sequence	  
corresponds	  to	  MW=5.07.	  



Mogul	  Earthquake,	  MW=5.0	  

MOGL
Velocity: 53.9
Acceleration: 1164

MOGW
Velocity: 14.9
Acceleration: 382

MOGE
Velocity: 23.1
Acceleration: 848

HONJ
Velocity: 19.6
Acceleration: 640
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John	  Anderson	  –	  thought	  #	  3	  
•  Ground	  Mo2on:	  	  

–  Extrapola2ng	  from	  Mogul,	  perhaps	  shallow	  events	  may	  have	  higher	  
ground	  mo2ons	  at	  short	  distances,	  which	  may	  have	  broad	  implica2ons	  
for	  the	  hazard.	  	  

–  Without	  nearby	  instruments,	  the	  Hawthorne	  events	  were	  located	  
much	  deeper	  than	  what	  we	  found	  later	  (at	  least	  according	  to	  the	  NEIC	  
catalog).	  This	  could	  be	  a	  common	  occurrence,	  although	  it	  is	  hard	  to	  
tell	  how	  common.	  

•  Combining	  these	  two	  points,	  would	  the	  hazard	  be	  
more	  reliably	  es2mated	  if	  a	  range	  of	  depths	  were	  
considered	  in	  the	  background	  zone,	  and	  the	  GMPEs	  
include	  depth	  as	  a	  predic2on	  parameter	  for	  these	  
smaller	  earthquakes?	  


